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ABSTRACT 



A machine c6Titrol:device:capable:o£accura^ 
controkprogmn^oj-^^ 

tlevicezThe machine control device includes a first memory 
in which a control program is stored, a controller which 
controls operation of the mechanical device in accordance 
with the control program stored in the first memory, and a 
removable second memory in which^^ntrolTprogTaln^arrd^ 

^Qewn^progral^are^ 

£cblitrol^6gram:in~the:fi^ 

gram in the second memory in accordance with the rewrite 
program stored in the second memory when the second 
memory is installed. 

16 Claims, 8 Drawing Sheets 
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MACHINE CONTROL DEVICE FIG. 4 is a flow chart showing the main routine of the 

control program stored in the program memory 110; 

BACKGROUND OF THE INVENTION FIG. 5 is a flow chart showing the memory rewrite 

1. Field of the Invention process subroutine of the control program stored in program 
The present invention relates to a machine control device, 5 memory 110; 

and more specifically to a control device for controlling the FIG. 6 is a flow chart showing the new rewrite program 

operation of a mechanical device in accordance with a stored in optional memory 130; 

control program. FIG, 7 is an illustration showing an optional memory in 

2. Description of the Related Art the form of a card memory, and a card socket provided at the 
Controlling a mechanical device is generally accom- copying machine; 

plished in accordance with a program in a memory (control FIG. 8a is an illustration showing one example wherein an 

PJpg£^^n^daU;_J^reinaJte_ r_re fejre d_ti p__aj s ^control optional-memory-and-the-card-socket-as shown-in-FIG.-7is- 

program"). The control program of a mechanical device may constructed so as to input a signal to the CPU indicating that 

require revision and additions for multiple functions and to 15 the optional memory is connected; 

correct defects. It is therefore desirable that revisions and F IG. Sb is an illustration showing the condition where the 

additions to control programs and the like be easily accom- memory card is inserted into the card socket shown in FIG. 

phshed. 8a; and 

For example, Japanese Unexamined Patent Application FIG. 9 is an illustration showing another example wherein 

No. HEI5-806O2 discloses a control device which rewntes 20 an optiona i memory and a card socket ^ shown in F IG. 7 is 

control programs stored in an EEPROM (electrically eras- constructed so as to input a signal to the CPU indicating that 

able programmable readonly memory) 802 to control pro- the optional mem ory 130 is connected, 
grams transmitted from an external device. 

In the device disclosed in Japanese Unexamined Patent DESCRIPTION OF THE PREFERRED 

Application No. HEI5-80602, rewriting of the control pro- 25 EMBODIMENTS 

grams stored in the EEPROM 802 is accomplished via a ^ . , . . . 

rewrite program stored beforehand in a ROM (read only FI u G ' 1 15 a brief section view showing an electrophoto- 

memory) 803. Thus, even if the rewrite program is defective, f a P hlc ™Py*g apparatus 1 related to the present invention, 

it cannot be easily revised. Furthermore, when the rewrite rotatabl y driven photosensitive drum 2 is disposed in the 

program is defective, rewriting of the control program stored 30 center P ortl ° n of the copying apparatus 1. Arranged sequen- 

in EEPROM 802 cannot be accurately accomplished. tialI y around the periphery of photosensitive drum 2 are an 

eraser lamp 3, a charger 4, a developing device 5, a transfer 

SUMMARY AND OBJECTS charger 6, a separation charger 7, and a cleaner 8. Paper 

T . n i . i j -u j j- j . cassettes 10~13 are provided at the bottom section of copy- 
In view of the previously described disadvantages, an t , _ y . . c a \ 
, . , 4 , r 4 . \. . t .j i- « ing apparatus 1. To make a copy, an image of a document 
object of the present invention is to provide a machine 35 & ■ ' • n _ 

, j . I* /• tl *u * * disposed on a glass platen 20 is optically exposed onto the 

control device capable of accurately re writing the contents f . ^ , \ * - L • u u u 

- f t „. L • i j • surface of the photosensitive drum 2, which has been 

of a memory for controlling a mechanical device. . , ^, , iU . , t r 

, ,. . , , , uniformly charged by the charger 4, so as to form an 

In order to eliminate the aforesaid disadvantages, the electrostatic latent image thereon . ^ the aforesaid latent 

present invention includes a first memory means for storing { ^ developed by the developing device 5, the devel- 

contents for controlling the operation of a mechanical oped image is transferred onto a copy sheet by the transfer 

device, a control means for controlling the operation of said ch 6 WheQ ^ photosensitive drum 2 is rotated after 

mechanical device in accordance with the contents stored in the aforcsaid transferj residual toner rema ining on the 

said first memory means, and a removable second memory drum SUfface ^ removed there from by the cleaner 8, and the 

means for storing contents for controlling the operation of residual ch rema ining on the drum surface is removed 

said mechanical device, and a rewrite program for rewriting « ^ ^ ^ ^ ^ cQpy sfaeet . g fcd 

the content of said first memory means, wherein said control from Qne cassette amQ papef cassettes iri3 via take . up 

means replaces the contents of the first memory means with roliers 10a ~ Ua and is de n V ered to the position of the 

the contents of the second memory means in accordance ch 6 yia ^ transport roUer 14 and the timing 

with the rewrite program stored in said second memory roUer 15 ^ { iTSLn steT, the copy sheet is separated 

means when said second memory means is installed. 50 ^ photosensitive dmm 2 yia the corona discharge of the 

The contents stored in said first memory means and said separation charger 7 and the stiffness of the paper itself, and 

second memory means are control programs. thereafter transported to a transport belt 16 and fixing device 

The rewrite program is stored at the top of a predeter- 17, and ultimately discharged to a discharge tray 18. 

mined address in said second memory means. 55 F IG. 2 shows the control device for controlling copying 

The second memory means which stores the contents for apparatus 1. This control device is an embodiment of the 

rewriting the contents of the first memory means is first present invention. Various key switches 101 and displays 

installed. The control means executes the rewrite program in 102 provided on the operation panel of copying apparatus 1 

the second memory means. are connected to the input/output (I/O) pins of central 

BRIEF DESCRIPTION OF THE DRAWINGS 60 processing unit (CPU) 100 (control means). The various 

elements of the apparatus such as the previously mentioned 

FIG. 1 is a schematic view of a copying apparatus related photosensitive drum 2 are controlled via output signals from 

to the present invention; CPU 100. 

FIG. 2 is a block diagram showing an embodiment of the A program memory 110 and a data memory 120 are 

control circuit of the present invention; 6 5 connected to the address/data bus of the CPU 100. The 

FIG. 3 is an illustration showing the memory spaces of a program memory 110 is a nonvolatile random access 

program memory 110 and an optional memory 130; memory (RAM) with a battery backup, and stores the 
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control program. That is, the program memory 110 corre- awaited (step S8), and when one routine ends, the program 

sponds to the first memory means. The data memory 120 is returns to step S2. 

a read only memory (ROM), and stores various types of data FIG. 5 is a flow chart showing the memory rewrite 

for controlling the copying apparatus 1. The CPU 100 process subroutine (step S6). This subroutine is the process 

controls the various operations of the copying apparatus 1 by 5 for transferring the control program of the optional memory 

executing the control program in the program memory 110 130 to the program memory 110 when the optional memory 

using the control data stored in the data memory 120. 130 is connected. 

An optional memory 130 may be connected to the First, a check is made to determine whether or not the 

address/data bus of the CPU 100. The optional memory 130 optional memory 130 is connected (step S100). The 

is a ROM, which stores a control program and a rewrite 10 presence/absence of the optional memory 130 can be deter- 

program for rewriting the control program stored in the mined by reading the address space of the optional memory 

program memory 110, and corresponds to the second 130, The optional memory 130 may be con structed so as to 

_memory_mearjs._The._CPU— 100-can -rewrite -the-control in^t^^ignaTto - !^ that the optional 

program stored in the program memory 110 with the control memory 130 is connected. 

program stored in the optional memory 130 by executing the 15 For examp i ej a sw j tcn 132 may be provided in the card 

rewrite program stored in the optional memory 130. socket 131 as shown in F IG. Sa. When the memory card 130 

As shown in FIG. 7, the optional memory 130 may be a is inserted into the card socket 131, the switch 132 is closed 

memory card. The memory card is inserted into a card socket as shown in FIG. 8b, so that a signal is input to the CPU 100 

131 provided at the copying machine 1, so that the optional indicating that the memory card 130 is connected. When the 

memory 130 is connected to the address/data bus of the CPU 20 memory card 130 is withdrawn from the card socket 131, the 

100. Further, the optional memory 130 may be an EPROM switch 132 is open. 

which is placed on a substrate with an IC socket. Moreover, for example, the memory card 130 may be 

The CPU 100 allocates addresses 00000(H)~6FFFF(H) to constructed to have the circuit as shown in FIG. 9. When the 

the program memory 110, addresses 70000(H)~7FFFF(H) to memory card 130 is inserted into the card socket 131, a 

the data memory 120, and addresses 80000(H)~EFFFF(H) to 25 voltage value flows to an input terminal of the CPU and is 

the optional memory 130. varied from 5v to Ov, so that the signal is input to the CPU 

FIG. 3 shows the memory space of the program memory indicating that the optional memory 130 is connected. 

110 and the optional memory 130. The program memory 110 When the connection of the optional memory 130 has 

and the optional memory 130 both store control programs, 3Q been verified, version information is read from the optional 

version data, and the rewrite program. Control programs are memory 130 (step. S101), and compared with version infor- 

programs for controlling the operations of the copying mation stored in the program memory 110 (step S102). 

apparatus 1, and are stored at the top address 00000(H) in the When the versions of the control program stored in the 

program memory 110, and at the top address 80000(H) in the optional memory 130 and the version of the control program 

' optional memory 130. The rewrite program is a program for 35 stored in the program memory 110 are identical, or when the 

rewriting the control program and the like stored in the control program stored in the optional memory 130 is older 

program memory 110, and is stored at the top address (step S102: NO), the program returns to the main routine. 

6F000(H) in the program memory 110, and at the top On the other hand, when the version of the control 

address EF000(H) in the optional memory 130. The program program stored in the optional memory 130 is newer than the 

memory 110 and the optional memory 130 store version 4Q version of the control program stored in the program 

information indicating the version of the control program memory 110 (step S102: YES), the new rewrite program 

stored in the respective memories at the address immediately stored in the optional memory 130 is executed to transfer the 

in front of the rewrite program. In the following description, control program stored in the optional memory 130 to the 

the control program stored in the program memory 110 is program memory 110 (step S103). After the new rewrite 

referred to as "old control program" and the rewrite program 45 program has ended (step S103), the program jumps to the 

stored in the program memory 110 is referred to as "old initialization process, i.e., the initial process of the main 

rewrite program." Similarly, the control program stored routine (step SI). 

in,the optional memory 130 is referred to as "new control Wnen the optional memory 130 is attached to the CPU 

program" and the rewrite program stored in the. optional 100 (e.g., via the address/data bus), the comparison and 

memory 110 is referred to as "new rewrite program." 5Q transfer process described above and in FIG. 5 occur auto- 

The control executed by the CPU 100 for rewriting the matically. 

control program stored in the program memory 110 is FIG. 6 is a flow chart showing the new rewrite program 

described below. ( step S103), 

FIG. 4 is a flow chart showing the main routine of the First, read address is initialized at 80000(H) (step S201), 

control executed by the CPU 100. When the CPU 100 is 55 and write address is initialized at 00000(H) (step S202). 

reset and a program starts, initialization is executed (step Then, data are read from the memory specified by the read 

SI). Initialization is a process which clears the internal RAM address, and said data are written to the memory specified by 

and initializes the various types of registers and the like of the write address (steps S203, S204). Thereafter, the read 

the CPU 100, and sets the initialization state of the copying address and write address are incremented (steps S205, 

apparatus 1 . 60 S206). A check is made to determine whether or not the end 

Then, an internal timer built into the CPU 100 is started of the read address exceeds value EFFFF(H) (step S207), If 
(step S2); the value of the timer is set beforehand by the the read address exceeds EFFFF(H) (step S207: YES), the 
initialization. The display process (step S3), the input pro- new rewrite program ends because all data has been trans- 
cess (step S4), the copy process (step S5), the memory ferred to the program memory 110. On the other hand, if the 
rewrite process (step S6), and the other processes (step S7) 65 read address does not exceed EFFFF(H) (step S207: NO), 
are sequentially executed. When all subroutine processes are the routine returns to step S203 and data read/write contin- 
completed, the end of the internal timer set in step SI is ues because data to be transferred to the program memory 
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110 remains in the optional memory 130. The control 
program and the like (control program, version information, 
and rewrite program) previously stored in the program 
memory 110 are completely rewritten so as to be replaced by 
the programs from the optional memory 130 by the aforesaid 5 
process. 

As described above, the rewriting of data stored in the 
program memory 110 can be easily revised even when there 
are defects in the old rewrite program stored in the program 
memory 110 because processing is accomplished by the new 30 
rewrite program stored in the optional memory 130. 
Furthermore, since the rewrite program is also stored in the 
memo ry in_which ,is,stored-the-new- control-program -to-be 



rewritten, the rewrite program is the most suitable program 
in relation to the new control program. For example, when 
only a part of the old control program is to be revised, the 
time required to rewrite said control program can be 
reduced. Accordingly, downtime can be reduced relative to 
the mechanical device for which the control program is to be 
rewritten. 

Although the present embodiment has been described in 
terms of rewriting the control program stored in the program 
memory 110, if constructed such that the data memory 120 
is a rewritable nonvolatile memory (e.g., RAM with battery 
backup), the control program and the like stored in the data 
memory 120 may be rewritten. In such circumstance, control 
data may be stored beforehand in the optional memory 130, 
and the readout address specified in step S202 of FIG. 6 may 
be set at 70000(H). 

In a machine control device for controlling the operations 
of said machine in accordance with the contents stored in a 
first memory means, the contents of said first memory means 
can be easily rewritten simply by connecting the second 
memory means to the control device. Furthermore, the 
rewriting of the content stored in the first memory means is 
controlled in accordance with the rewrite program stored in 
the second memory means, such that the content of the first 
memory means normally can be rewritten by the new rewrite 
program, Hius, even when the old rewrite program is 
defective, the content stored in the aforesaid first memory 
means can be reliably rewritten without being influenced by 
said defects. 

The rewrite program is stored at the top of a predeter- 
mined address in the second memory means, such that when 
the control means executes the rewrite program, the rewrite 
program can be easily executed because it is unnecessary to 
check the position of the rewrite program. The second 
memory means may also be removable, and the rewrite 
program may be realized in various sizes. 

Although only preferred embodiments are specifically 
illustrated and described herein, it will be appreciated that 
many modifications and variations of the present invention 
are possible in light of the above teachings and within the 
purview of the appended claims without departing from the 
spirit and intended scope of the invention. 

What is claimed is: 

1. A machine controlled by an operation comprising: 
a controllable element; 

a first memory in which a control program is stored; 
a controller, connected with said controllable element and 

said first memory, which controls operation of said 

controllable element in accordance with the control 

program stored in said first memory; 
a removable second memory, removably connectable with 

said controller, in which a control program and a 

rewrite program are stored; 
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said controller includes means for replacing the control 
program in the first memory with the control program 
in the second memory in accordance with the rewrite 
program stored in said second memory when said 
second memory is connected with the controller; and 

means for activating the replacing means by connecting 
the second memory with the controller. 

2. The machine as claimed in claim 1, wherein 

said first memory stores version information of the control 
program stored in the first memory; 

said second memory stores version information of the 
control program stored jn the second mem ory;. 



said controller replaces the control program of the first 
memory with the control program of the second 
memory when the version of the control program stored 
in the second memory is newer than the version of the 
control program stored in the first memory. 

3. The machine as claimed in claim 2, wherein 

said controller does not replace the control program of the 
first memory with the control program of the second 
memory when the version of the control program stored 
in the second memory is not newer than the version of 
the control program stored in the first memory. 

4. The machine as claimed in claim 1, further comprising: 
a connector which is connected to said controller and to 

which said second memory is removably connected. 

5. The machine as claimed in claim 4, wherein said 
second memory is an integrated circuit. 

6. The machine as claimed in claim 4, wherein said 
second memory is an IC card. 

7. The machine as claimed in claim 6, wherein said 
connector includes a detector which detects the IC card 
when the IC card is connected to the connector. 

8. The machine as claimed in claim 6, wherein the 
machine is an electrophotographic copying apparatus. 

9. A machine controlled by an operation program com- 
prising: 

a controllable element; 

a first memory in which an original control program is 
stored; 

a controller, connected with said controllable element and 
said first memory, which controls operation of said 
controllable element in accordance with the control 
program stored in said first memory; 

a removable second memory, removably connectable with 
said controller, in which a new control program and a 
rewrite program are stored; and 

said controller includes means for writing said new con- 
trol program into said first memory while erasing the 
original control program in accordance with the rewrite 
program stored in said second memory when said 
second memory is connected with the controller and 

means for activating the writing means by connecting the 
removable second memory with the controller. 

10. The machine as claimed in claim 9, wherein said 
controllable element includes means for forming an image 
on a copy sheet. 

11. The machine as claimed in claim 10, wherein said first 
memory is a RAM with a battery back-up. 

12. In a machine comprising a controllable element, a 
memory for storing a control program and a controller for 
controlling operation of the controllable element based on 
the control program, a method comprising the steps of: 

supplying a new control program and a writing program 
from an external device to the machine; 
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writing the externally supplied new control program into 

the memory in accordance with the externally supplied 

writing program; and 
activating the writing step by connecting the external 

device to the machine. 5 
13. The method as claimed in claim 12, further compris- 
ing the steps of: 
comparing a version of the control program stored in the 

memory with a version of the new control program 

externally supplied; and 
allowing the writing step when the version of the new 

control program is n ewer than t he versio n of the con t rol 

program stored in the memory. 



10 



8 



14. The method as claimed in claim 13, further compris- 
ing the steps of: 

inhibiting the writing step when the version of the new 
control program externally supplied is not newer than 
the version of the control program stored in the 
memory. 

15. The method as claimed in claim 13, wherein the 
external device is a detachable memory. 

16. The method as claimed in claim 15, wherein the 
comparing step occurs automatically when the detachable 
memory is attached to the controller. 
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